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1. 将单一多肽（Tat、HA2、R8）和两种多肽（Tat 和 HA2 或者 Tat 和 R8）修
饰到明胶-硅氧烷纳米粒子（GS NPs）表面，系统研究不同多肽修饰的 GS NPs
对转染基因的包裹和保护、细胞活性、细胞内化、细胞内逃逸溶酶体效率和
负载基因的基因转染效率等方面的区别，从而探讨不同多肽修饰的负载基因
的 GS NPs 在细胞内转运的路径。 




3. 在细胞水平和动物水平上考察了四种包载酞菁（ZnPc）的修饰 PEG、PEI 的



















This thesis was aimed to investigate the biological effect of gelatin-siloxane 
nanoparticles, Aurod@pNIPAAm-PEGMA nanogels, mesoporous silica nanoparticles 
(MSNs) as gene and drug carriers. The following three aspects were discussed in this 
thesis: 
1. Construct single peptide (Tat, HA2, R8)  or two peptides (Tat/HA2 or Tat/R8) 
modified gelatin-siloxane nanoparticles, and compare the ability of gene 
transfection mediated by those as-synthetized gelatin-siloxane nanoparticles. 
2. Investigate the PDT effects of Aluminium tetrasulphonated phthalocyanine 
mediated by Aurod@ pNIPAAm-PEGMA on Hela cells. 
3. Study the PDT effects of Zinc phthalocyanine mediated by MSNs, PEI-MSNs, 
PEG-MSNs and PEG-PEI-MSNs both in vitro and in vivo. 
Key words: Gelatin-siloxane nanoparticle; Au nanorod; Nanohydrogel; Mesoporous 
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1.2 PDT 治疗及载体 
1.2.1 光动力治疗概述 





























图 1-1 光动力治疗示意图[20] 






















































现已应用于临床的肿瘤治疗[38, 39]。该类光敏剂一般由 4 个苯环或萘环连接到
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